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I, REAL PARTY OF INTEREST 

The real party of interest in this appeal is Semiconductor 
Components Industries, LLC (SCI), doing business as ON 
Semiconductor . 
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II. RELATED APPEALS INTERFERENCES 

Applicants are not aware of axiy related appeals or 
interferences to this application. 

III. STATUS OF THE CLAIMS 

Claims 1-6, and 8-21 are in the proceeding, and are the 
claims on appeal. Claim 7 was cancelled in a previous amendment, 
A copy of the claims on appeal is provided in Section VIII., 
Claims Appendix. 

Claim 7 was cancelled. 

Claims 1-6, and S-21 are rejected. 

IV. STATUS OF THE AMENDMENTS 

An amendment was filed on October 11, 2005 and entered into 
the record. A Response to a Final Rejection was filed on April 
6, 2006 but was not entered into the record. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

Claim 1 calls for a lateral insulated gate field effect 
transistor (IGFET) device (10, 100, 200), as described on page 3, 
line 2 5 through page 10, line 8, and as shown in FIGS. 1-3, 
comprising a semiconductor substrate {ID having a first 
conductivity type. By way of example, the substrate (11) is 
described as p-type on page 3, line 34. As described on page 4, 
line 5 through line 34, a region of semiconductor material (13) 
comprising alternating layers (16, 17, 18, 19, and/or 21) of 
first and second conductivity type material are formed overlying 
the semiconductor substrate (11) and having a first major surface 
(14) , As described on page 4, lines 25-29, the region of 
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semiconductor material (13) further includes a top layer (23) of 
the first conductivity type formed adjacent the first major 
surface (14) and one of the alternating layers (21) of the second 
conductivity type formed adjacent and below the top layer (23) . 
As described on page 4, lines 2 5-29, the top layer (23) sets or 
determines the blocking voltage of the device. Further, the top 
layer (23) has the same conductivity type as the substrate (11). 

As described on page 5, lines 25-31, a drain region (36) of 
the second conductivity type extends from the first major surface 
(14) into at least a portion of the region of semiconductor 
material (13 ) . 

As described on page 6, lines 12-16, a body region (41) of 
the first conductivity type is formed in a portion of the region 
of semiconductor material (13) and extends from the first major 
surface partially into the top layer (23). As claimed, the body 
region (41) and the top layer (23) have the same conductivity 
type. A first source region (43) is formed in the body region 
(41). 

As described on page 6, lines 17 through page 7, line 25 a 
trench gate structure (47, 53, and 54) is formed in a portion of 
the region of semiconductor material (13) and adjoins the 
alternating layers (21, 19, 18, 17 and/or 16) . As further 
described on page 6, lines 22-27 and shown in FIG. 1, the trench 
gate structure (46, 53, and 54) controls a sub-surface channel 
region (e.g., 57, 571, 572, and/or 573). 

As described on page 8, lines 21-31, the IQFET device (10, 
100, 200) of claim 1 has a lower Ron* Area than prior art devices 
because second conductivity type layers 16, 18 and/or 21 provide 
low resistance paths for current flow. As further described on 
page 9, lines 10-16, since the body region (41) extends from the 
first major surface (14) only partially into the top layer (23), 
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deep diffusion steps are avoided, which saves on space and 
manufacturing time . 

Claim 4 ultimately depends from claim 1 and further calls 
for a first doped region (223) of the second conductivity type 
formed adjacent a portion of the sidewall surfaces of the trench 
gate structure (47) and adjacent to the alternating layers (23, 
21, 19, 18, 17 and/or 16). This feature is described on page 9, 
line 33 through page 10, line 8, and shown in FIG. 3. As 
described on page 10, lines 6-8, the first doped region (223) 
reduces resistance in layers 17, 19 and 21, which further reduces 
the Ron* Area performance of the IGFET device (10, 100 or 200) . 

Claim 5 calls for the device of claim 1 to further include a 
surface gate structure (49) including a gate dielectric layer 
(63) formed overlying the first major surface (14) , and a gate 
electrode layer (64) formed overlying the gate dielectric layer 
(63). The surface gate structure (49) controls conduction in a 
surface channel region (58) . The surface gate structure (49) is 
shown in FIGS, 1 and 3. As described on page 8, lines 32-35, the 
surface gate structure (49) provides for an additional current 
path di) , which provides a further reduction in Ron. 

Claim 9 calls for the device of claim 5 to further include a 
diffused drain extension region (26) of the second conductivity 
type formed in the top layer 23 and between the body region (41) 
and the drain region (36) . The diffused drain extension region 
(26) is shown in FIGS. 1 and 3 and further described on page 5, 
lines 1-7, As described on page 8, lines 32-35, the diffused 
drain extension region (26) together with the surface gate 
structure (49) provides for lower Rom. 
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Claim 10 calls for a lateral MOSFET device (10 and 200), as 
described on page 3, line 25 through page 10, line 8, and as 
shown in FIGS, 1 and 3, comprising a semiconductor substrate (11) 
having a first conductivity type. By way of example, the 
substrate (11) is described as p-type on page 3, line 34, As 
described on page 3, line 35 through page 4, line 35 and shown in 
FIGS. 1 and 3, a region of semiconductor material (13) including 
a plurality of alternating layers of first and second 
conductivity semiconductor material (16, 17, 18, 19, 21, and/or 
23) is formed over semiconductor substrate (11) ♦ The region of 
semiconductor material (13) includes a major surface (14) , 

The device (10 and 200) also includes a trench drain 
structure (36) , which is described on page 5, line 25 to page 6, 
line 11 and shown in FIGS. 1 and 3. The trench drain structure 
(36) is formed in the region of semiconductor material (13). 

As described on page 6, line 17 through page 8, line 13 and 
shown in FIGS. 1 and 3, the device (10 and 200) of claim 10 
further includes a trench gate structure (47) formed in the 
region of semiconductor material (13) and a surface gate 
structure (49) including a gate dielectric layer (63) and a gate 
conductive portion (64) formed overlying the major surface (14) . 

As described on page 6, lines 12-16, the device (10 and 200) 
further includes a body region (41) of the first conductivity 
type formed adjacent the trench gate structure (47) and the 
surface gate structure (49), and a source region (43) of the 
second conductivity type formed in the body region (41) • As 
described on page 8, line 21 to page 9, line 4, a feature the 
device (10 and 200) of claim 10 is that second conductivity type 
layers of the region of semiconductor material (13) provide low 
resistance paths for current to flow, which reduces Ron of the 
device (10 and 200) without increasing area. Additionally, the 
surface gate structure (49) provides an additional current path 
di) (described on page 8, lines 32-34), which further reduces 
RoN- 
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In claim 11, the device (10 and 200) of claim 10 is defined 
to further include a diffused drain extension region (26) of the 
second conductivity type, which is described on page 5, lines 1-7 
and farther shown in FIGS. 1 and 3. The drain extension region 
(26) is formed in a portion of the region of semiconductor 
material (13) and extends from the major surface (14) . As 
described on page 5, lines 7-16 and shown in PIGS. 1 and 3, claim 
11 further calls for a region (27) of the first conductivity type 
formed within a portion of the diffused drain extension region 

(26) . As further described on page 5, lines 7-16, the region 

(27) allows for downward depletion o£ the depletion region when 
device (10) is in the blocking state, which allows the device (10 
and 200) to sustain a higher blocking voltage. 

In claim 12, the device (200) of claim 10 is defined to 
further include a doped region (223) of the second conductivity 
type formed in the region of semiconductor material (13) . The 
doped region (223) is described on page 9, line 33 to page 10, 
line 8, and further shown in FIG. 3. The doped region (223) is 
adjacent a portion of the trench gate structure (47) and is below 
the body region (41) . As described on page 10, lines 1-8, the 
doped region (223) reduces resistance in the second conductivity 
layers (17, 19. and/ or 21) of the region of semiconductor 
material (13) when the device (200) is conducting current in the 
on state, which further reduces Ron- 

Claim 17 calls for an insulated gate PET structure (200), as 
described on page 9, line 33 to page 10, line 8 and further shown 
in FIG, 3, comprising alternating layers (16, 17, 18, 19, and/or 
21) of first and second conductivity type material forming a 
semiconductor region (13). 

As described on page 6, line 17 through page 8, line 13 and 
shown in 3, the device (200) of claim 17 further includes a 
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trench gate structure 47 formed in the alternating layers (16, 
17, 18, 19, and/or 21), wherein the trench gate structure (47) 
controls a sub-surface channel region (57) . 

The device (200) further includes a body region (41) of the 
first conductivity type formed in the semiconductor region (13), 
which is described on page 6, lines 12-16 and further shown in 
FIG. 3. A drain region (36) of the second conductivity type, 
which is described on page 5, line 25 through page 6, line 11 and 
shown in FIG. 3, is formed in the semiconductor region (13) and 
spaced apart from the trench gate structure (47) and extends into 
the alternating layers (16, 17, 18, 19, and/or 21) , A source 
region (43) of the second conductivity type is formed in the body 
region (41) and adjacent the trench gate structure (47) . 

The device (200) still further includes a doped region (223) 
of the second conductivity type, which is described on page 9, 
line 33 to page 10, line 8 and shown in FIG. 3. The doped region 
(223) is formed along a sidewall of the trench gate structure 
(47) and extends into the semiconductor region (13) below the 
body region (41) and adjacent the alternating layers (16, 17, 18, 
19, and/or 21). As described on page 10, lines 1-8, the doped 
region (223) reduces resistance in the second conductivity layers 
(17, 19, and/or 21) of the region of semiconductor material (13) 
when the device (200) is conducting current in the on state, 
which further reduces Rt>N. 

In claim 21, the device (200) of claim 17 is defined to 
further include a top layer (23) formed over one of the 
alternating layers to form an upper major surface (14), which is 
shown in FIG- 3. As described on page 4, lines 29-34, the top 
layer (23) is defined to be thicker than the alternating layers 
(16, 17. 18, 19 and/or 21) . As described on page 5, lines 1-7 
and shown in FIG, 3, an extended drain region (26) of the second 
conductivity type is formed in a portion of the top layer (23) 
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and extends partially into the top layer (23) from the upper 
major surface (14) , 

As described on page 6, lines 17-27 and page 7, lines 26-35 
and further shown in PIG, 3, the device (200) further includes a 
surface gate portion (49) including a gate dielectric portion 
(63) overlying the upper major surface (14) of the semiconductor 
region (13) and a gate conductive portion (64) overlying the gate 
dielectric portion (63). As set forth in claim 21 and shown in 
FIG. 3, the surface gate portion (49) controls a channel (58) for 
conducting current (II) in proximity to the upper major surface 
(14). As described on page 8, lines 32-35, the surface gate 
structure (49) provides for an additional current path di), 
which provides a further reduction in Ron* 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

A, Rejection of claim 11 under 3 5 U.S.C. §112, second 
paragraph . 

Rejection of claims 1-6 and 8-21 under 35 U.S.C. §103 as 
being unpatentable over Tihanyi, USP 6,507,071, (hereinafter 
^^Tihanyi'') in view of Disney, USP 6,509,220, (hereinafter 
''Disney" ) . 

VII . ARGUMENT 

A. Argximent traversing rejection of claim 11 \mder 35 U.S.C. 
§112, second paragraph. 

Claim 11 was rejected under §112, second paragraph because 
the Examiner alleges that it is unclear what the region of the 
first conductivity type is and how it is formed in a portion of 
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Che diffused drain extension region. Applicants respectfully 
traverse this rejection. 

In view of the description in applicants' specification on 
page 5, lines 1-16, this region is described in one embodiment as 
p-top region 27, which is further shown in FIG. 1. As shown in 
PIG. 1, this example of the present invention shows region 27 
within a portion of diffused drain extension region 26- By 
^'portion" in this exan^le, p-top region 27 does not occupy all of 
or extend throughout diffused drain extension region 26, 

In view of the above, applicants respectfully submit that 
claim 11 meets the requirements of §112, second paragraph and 
that the rejection of claim 11 on such grounds has been 
traversed . 

B, Arguments for allowability of Claims 1-6 and 8-21 over 
Tihanyi in view of Disney, 

1 . Arguments for allowability of Claims 1; 2-3, and 8 

Claim 1 calls for a lateral IGFET device comprising a 
semiconductor substrate having a first conductivity type. A 
region of semiconductor material comprising alternating layers of 
first and second conductivity type material is formed over the 
semiconductor substrate and has a first major surface, the region 
of semiconductor material further includes a top layer of the 
first conductivity type formed adjacent the first major surface 
and one of the alternating layers of the second conductivity type 
formed adjacent and below the top layer. A drain region of the 
second conductivity type extends from the first major surface 
into at least a portion of the region of semiconductor material. 
A body region of the first conductivity type is formed in a 
portion of the region of semiconductor material and extending 
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from the first major surface partially into the top layer. A 
first source region is formed in the body region, and a trench 
gate structure is formed in a portion of the region of 
semiconductor material and adjoining the alternating layers, 
wherein the trench gate structure controls a sub-surface channel 
region* 

As set forth in applicants' specification on page 8, lines 
21-31, the second conductivity type layers of the present 
invention provide additional low resistance paths for current to 
flow without increasing the area of the device, which reduces 
R<)N*Area. As further set forth on page 9, lines 10-16, the 
present invention as set forth in claim 1 allows for the body 
region to extend only partially into the top layer, which allows 
for smaller cell sizes and reduced manufacturing cycle times. 

a . Applicants submit that there is no motivation to 
combine the Tihanyi and Disney references. 

It is widely accepted that in order for a prima facie case 
to stand under 35 U.S.C. §103 (a) . there must be motivation to 
conibine the references cited. Where a proposed modification 
would destroy the function of a reference, this is strong 
evidence against motivation to combine. In re Haruna 249. F,3d 
1327, 58 U,S.P,Q.2d 1517 (Fed. Cir, 2001). Further, if there is 
conflict between the references, such conflict goes against 
motivation to combine. In re Young 927 F.2d 588, 591, 18 
O.S.P.Q.2d 1089, 1091 (Fed. Cir. 1991). 

Appliccints respectfully submit that there is no motivation 
to combine the Tihanyi and Disney because the proposed 
combination of references would destroy the function of a 
reference, or in the alternative, there is direct conflict 
between the teachings of the two references. Specifically, in 
Tihanyi, the alternating layers 3 and 4 extend between and adjoin 

10 



PAGE 10/30 ' RCVD AT 5/23/2006 1:30:25 PM [Eastern Daylight rm^^ 



mY-S3-2006 10:31 FROM: ON SEMI LAW 



6022443169 



TO:USPTO 



P. 11^30 



ONS00507 
10/797,537 



both the gate region 12/14 and the drain region 9. However, in 
Disney, the alternating p-type buried layers do not adjoin either 
the gate region nor the drain region. Further, as stated in 
Disney Column 1, lines 47-60, this is done intentionally in order 
to improve the breakdown voltage of the Disney embodiment. In 
fact, Disney expressly states that the P-type buried layer 
regions [are] surrounded above, below, and laterally by N-type 
material.'' Based on at least this express statement, applicants 
respectfully submit that there is no motivation to combine the 
references for any purposes because the function of the Disney 
device would be destroyed (i.e., degradation in breakdown 
voltage), or because there is direct conflict (i.e., degradation 
in breakdown voltage) between the teachings of the two 
references . 

In view of the above, applicants respectfully believe that a 
prima facie case of obviousness has not been presented, and that 
claim 1 is allowable for at least this reason ♦ 

b. Even if motivation existed, the two references still 
fail to show or suggest each element set forth in 
claim 1 , 

Assuming arguendo that there is motivation to combine the 
references, applicants respectfully submit that the combination 
of Tihanyi and Disney still fails to make claim 1 obvious.' 
Claims 1 calls for a body region (41) of a first conductivity 
type to be formed extending partially into a top layer (23) that 
is also the first conductivity type. In Tihanyi, the body region 
(11) extends through all of the layers into the underlying 
substrate (1) . In Disney, body region 40 is F-type , and it is 
formed in an N-type layer (10 70 or 120) . Further Disney does 
not suggest changing the conductivity type so that the body 
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region and the top layer are the same type as is called for in 
claim 1 ► 

Thus, applicants respectfully submit that claim 1 is 
allowable for this additional reason. 

Claims 2, 3 and 8 depend from claim 1 and are believed 
allowable for at least * the same reasons as claim 1. 

2 • Arguments for allowability of Claim 4, 

Claim 4 depends from claim 3 and further calls for a first 
doped region of the second conductivity type formed adjacent a 
portion of the sidewall surfaces and adjacent the alternating 
layers. As stated in applicants' specification on page 10, lines 
6-8, this doped region reduces resistance in the alternating 
layers when the device is conducting current, which further 
reduces Rqn and Ro^^*Area* 

Claim 4 is believed allowable for the same reasons as claim 
1. The present Office Action erroneously relies on region 41 in 
Disney's FIG. 6 to teach the elements of claim 4. However, as is 
clearly evident in FIG. 6, region 41 is not adjacent a portion of 
the sidewall surfaces of the trench gate because there is no 
trench gate in FIG- 6, Further, Disney's region 41 clearly does 
not extend below body region 40 as is expressly called for in 
claim 4, but instead lies strictly within Disney's body region 
40. In addition, Disney's region 41 and body region 40 are the 
same conductivity type (i.e., first conductivity type), while 
claim 4 expressly calls for the first doped region to be a second 
conductivity type. Thus, applicants respectfully submit that 
claim 4 is allowable for these additional reasons. 
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3 . Arcpuments for allowability of Claim 5- 

Claim 5 depends from claim 1 and further calls a surface 
gate structure including a gate dielectric layer formed overlying 
the first major surface and a gate electrode layer overlying the 
gate dielectric layer, wherein the surface gate structure 
controls conduction in a surface channel region • Claim 5 is 
believed allowable for the same reasons as claim 1. 

Additionally, applicants respectfully submit that the 
Examiner has resorted to using their specification as a roadmap 
to pick and choose elements from the Disney reference when there 
is no motivation to do so absent their invention. Applicants 
further submit that such a practice is not appropriate to 
establish a rejection under §103 (a). Yamanouchi Pharmaceutical 
Co., Ltd. V. Danbury Pharmacal, Inc. , 231 F.3d 1339, 56 
U.S.P.Q-2d 1641 (Fed, Cir.), reh'g denied, 2000 U.S. App, LEXIS 
34047 (2000) (''Applicant's specification cannot be basis for 
motivation to combine"). Further, it is accepted that an ability 
to modify is insufficient. In re Laskowski , 871 P. 2d 115, 117, 
10 U-S.P.Q. 1397, 1399 (Fed. Cir. 1989), 

Claim 5 expressly calls for a structure having both a trench 
gate structure adjoining the first source region for controlling 
a sub- surface channel and a surface gate structure adjoining the 
first source region for controlling a surface channel. 

It is clear that Tihanyi shows only a trench gate structure 
for controlling a sub-surface channel, and makes absolutely no 
suggestion to further include a surface gate structure for 
controlling a surface channel as called for in claim 1. 

Additionally r Disney's FIG. 5 embodiment shows only a trench 
gate 63/64 for controlling a sub-surface channel, and Disney's 
FIG* 6 embodiment shows only a planar gate 44 for controlling a 
surface channel. When describing these two figures, Disney 
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expressly states at column 8 lines 38-62 that FIGS. 5 and 6 are 
alternative embodiments that "involve replacing the gate and/or 
drain regions of the device with trench structures." No where 
does Disney show or suggest using both a planar gate and a trench 
gate in the same device as is called for in claim 5. Applicants 
respectfully submit that the term ^'replace" means, to substitute, 
not to add, and this term actually teaches away from their 
invention. 

Moreover, applicants submit that Disney's FIG. 12 embodiment 
cannot be used either because the surface structure in FIG, 12 is 
not a gate used to control a surface channel as called for in 
claim 1 because Disney's surface structure does not extend over 
source region 52, It only extends over body contact 151, which 
is the same conductivity type as p-body 130* Thus, there is no 
surface channel in FIG. 12 at all - only a vertical sub-surface 
channel controlled by trench gate 153/154. For these additional 
reasons, applicants submit that claim 5 is allowable over the 
cited references. 

4 . Arguments for allowability of Claim 9. 

Claim 9 depends from claim 5 and further calls for a 
diffused drain extension region of the second conductivity type 
formed in the top layer and between the body region and the drain 
region. Claim 9 is believed allowable for the same reasons as 
claims 1 and 5. Additionally, applicants respectfully submit 
that claim 9 is allowable because neither Tihanyi nor Disney show 
or suggest a drain extension region of the second conductivity 
type formed in the top layer between the body the region and 
drain region. In fact, both references are completely silent on 
drain extension regions. Thus, applicants respectfully submit 
that claim 9 is allowable for this additional reason, 
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5. Arguments for the allowability of claims IQ. and 13-16 > 

Claim 10 calls for a lateral MOSFET device comprising a 
semiconductor substrate and a region of semiconductor material 
including a plurality of alternating layers of first and second 
conductivity semiconductor material formed over the semiconductor 
substrate and having a major surface. A trench drain structure 
is formed in the region of semiconductor material. A trench gate 
structure is formed in the region of semiconductor material, and 
a surface gate structure including a gate dielectric layer and a 
gate conductive portion is formed overlying the major surface. A 
body region of first conductivity type is formed adjacent the 
trench gate structure and the surface gate structure, and a 
source region of the second conductivity type is formed in the 
body region. 

a. Applicants first submit that there is no motivation 
to combine the Tihanyi and Disney. 

Applicants first submit that there is no motivation to 
combine Tihanyi and Disney because the proposed combination of 
references would destroy the function of a reference, or in the 
alternative, there is direct conflict between the teachings of 
the two references. Specifically, in Tihanyi, the alternating 
layers 3 and 4 extend between and adjoin both the gate region 
12/14 and the drain region 9. However, in Disney, the 
alternating p-type buried layers do not adjoin either the gate 
region nor the drain region. Further, as stated in Disney column 
7; lines 47-60, this is done intentionally in order to improve 
the breakdown voltage of the Disney embodiment* In fact, Disney 
expressly states that the **P-type buried layer regions [a^r^] 
surrounded above, below, and laterally by N-type material." 
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Based on this express statement, applicants respectfully submit 
that there is no motivation to combine the references for any 
purposes because the function of the Disney device would be 
destroyed (i.e,, degradation in breakdown voltage)/ or because 
there is direct conflict (i.e., degradation in breakdown voltage) 
between the teachings of the two references. 

In view of the above, applicants respectfully submit that a 
prima facie case of obviousness has not been presented, and that 
claims 10-16 are allowable for ab least these reasons. 

b. Even if motivation existed, the two references still 
fail to show or suggest each element set forth in 
claim 10. 

Assuming arguendo that there is motivation to combine the 
references, applicants respectfully submit that the Examiner has 
resorted to using their specification as a roadmap to pick and 
choose elements from the Disney reference when there is no 
motivation to do so absent their invention. Applicants further 
submit that such a practice is not appropriate to establish a 
rejection under §103 (a) . Yamanouchi Pharmaceutical Co., Ltd. V. 
Danbury Fharmacal, Inc , , 231 F.3d 1339, 56 U.S,P.Q.2d 1641 (Fed. 
Cir.), reh'g denied, 2000 U.S. App. LEXIS 34047 (2000) 
("Applicant's specification cannot be basis for motivation to 
combine"). Further, it is accepted that an ability to modify is 
insufficient. In re Laskowski , 871 F.2d 115, 117, 10 U.S,P.Q. 
1397, 1399 (Fed. Cir. 1989). 

Among other things, claim 10 expressly calls for a trench 
drain and both a trench gate structure and a surface gate 
structure. It is clear that Tihanyi only shows a trench gate 
structure^ and makes absolutely no suggestion to further include 
a surface gate structure for controlling a surface channel. 
Additionally, Disney's FIG. 5 embodiment shows only a planar 
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drain 47 with a trench gate 63/64, and Disney's FIG. 6 embodiment 
shows only a trench drain 67 with a planar gate 44, When 
describing these two figures, Disney expressly states at column 8 
lines 38-62 that FIGS. 5 and 6 are alternative embodiments that 
^'involve replacing the gate and/or drain regions of the device 
with trench structures." No where does Disney show or suggest 
using both a planar gate and a trench gate in the same device as 
is called for in claim 10. Applicants respectfully submit that 
the term "replace* means to substitute, not to add, and this term 
actually teaches away from their invention. 

Moreover, applicants submit that Disney's FIG, 12 embodiment 
cannot be used either because the surface structure in FIG. 12 is 
not a gate used to control a surface channel as called for in 
claim 10 because Disney's surface structure is not adjacent 
source region 52. It is adjacent body contact 151 only, which is 
the same conductivity type as p-body 130 ♦ Thus, there is no 
surface channel in FIG, 12 at all, only a vertical sub-surface 
channel controlled by trench gate 153/154, For at least these 
reasons, applicants submit that claim 10 is allowable over the 
cited references. 

Claims 13-16 depend from claim 10 and are believed allowable 
for at least the same reasons as claim 10. 

6 . Arguments for the allowability of claim 11. 

Claim 11 depends from claim 10 and further calls for a 
diffused drain extension region of the second condactivity type 
formed in a portion of the region of semiconductor material and 
extending from the major surface, and a region of the first 
conductivity type formed within a portion of the diffused drain 
extension region. Applicants respectfully submit that claim 11 
is allowable for at least the same reasons as claim 10. 
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Additionally, applicants respectfully submit that claim 11 
is allowable because neither Tihanyi nor Disney show or suggest a 
diffused drain extension region nor a region of the first 
conductivity type formed within a portion of the diffused drain 
extension region. In fact, both references are completely silent 
on these elements. Thus, applicants respectfully submit that 
claim 11 is allowable for this additional reason. 

7 . Arguments for the allowability of claim 12. 

Claim 12 depends from claim 10 and further calls for a doped 
region of the second conductivity type formed in the region of 
semiconductor material adjacent a portion of the trench gate 
structure and below the body region. As stated in applicants' 
specification on page 10, lines 6-8, this doped region reduces 
resistance in the alternating layers when the device is 
conducting current, which further reduces Ron and RoN*Area, 

Applicants respectfully believe that claim 12 is allowable 
for at least the same reasons as claim 10. Additionally, 
applicants respectfully submit that claim 12 is allowable over 
Tihanyi and Disney because neither reference shows or suggests 
the doped region called for in claim 12. The present Office 
Action appears to rely on region 41 in Disney's FIG. 6 to teach 
this element. However, as is clearly evident in FIG. 6, Disney's 
region 41 is not below body region 40 as is expressly called for 
in claim 12, but instead lies strictly within the body region. 
In addition, Disney's region 41 and body region 40 are the same 
conductivity type (i.e., first conductivity type), while claim 12 
expressly calls for the doped region to be a second conductivity 
type. Thus, applicants respectfully submit that claim 12 is 
allowable for these additional reasons. 
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8 . Arguments for the allowability of claims 17 and 18-20. 

Claim 17 calls for an insulated gate FBT structure 
comprising alternating layers of first and second conductivity 
type material forming a semiconductor region. A trench gate 
structure is formed in the alternating layers, wherein the trench 
gate structure controls a sub-surface channel region. A body 
region of the first conductivity type is formed in the 
semiconductor region adjacent the trench gate structure. A drain 
region of the second conductivity is formed in the semiconductor 
region and spaced apart from the trench gate structure and 
extends into the alternating layers. A source region of the 
second conductivity type is formed in the body region and 
adjacent to the trench gate structure. A doped region of the 
second conductivity type formed along a sidewall of the trench 
gate structure and extending into the semiconductor region below 
the body region. 

a * Neither Tihanyi nor Disney show or suggest at least 
two express elements set forth in claim 17 . 

Applicants respectfully submit that neither Tihanyi nor 
Disney show or suggest at least a doped region of the second 
conductivity type formed along a sidewall of the trench gate 
structure and extending into the semiconductor region below the 
body region. The present Office Action appears to rely on region 
41 in Disney's FIG. 6 to teach this element. However, as is 
clearly evident in fig. 6, Disney's region 41 is not below body 
region 40 as is expressly called for in claim 12, but instead 
lies strictly within the body region. Further, Disney's region 
41 is the same conductivity type as body region 40 (i.e.^ the 
first conductivity type) , which is not a second conductivity type 
as is called for in claim 17. Thus, for at least these reasons, 
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applicants respectfully submit that claim 17 is allowable over 
Tihanyi in view of Disney. 

Claims 18-20 depend from claim 17 and are believed allowable 
for at least the same reasons as claim 17. 

9 . Arguments for the allowability of claim 21, 

Claim 21 depends from claim 17 and further calls for, among 
other things, a top layer formed over one of the alternating 
layers to form an upper major surface of the semiconductor 
region, wherein the top layer is thicker than the alternating 
layers of first and second conductivity type- An extended drain 
region of the second conductivity type is formed in a portion of 
the top layer and extending partially into the top layer from the 
upper major surface. A surface gate portion including a gate 
dielectric layer is formed overlying the upper major surface of 
the semiconductor region and a gate conductive portion overlying 
the gate dielectric portion, wherein the surface gate portion 
controls a channel for conducting current at the upper major 
surface . 

Claim 21 is believed allowable for the same reasons as claim 
17. Also, applicants respectfully submit that claim 21 is 
allowable because neither Tihanyi nor Disney show or suggest a 
extended drain region formed in the top layer. In fact, both 
references are completely silent on this element. 

Additionally, applicants respectfully submit that the 
Examiner has resorted to using their specification as a roadmap 
to pick and choose elements from the Disney reference when there 
is no motivation to do so absent their invention. Applicants 
further submit that such a practice is not appropriate to 
establish a rejection under §103 (a) • Yamanouchi Pharmaceutical 
Co., Ltd. V. Danbury Pharmacal, Inc. , 231 F.3d 1339; 56 
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U.SrP.Q.2d 1641 (Fed. Cir.), reh'g denied, 2000 U.S. App. LEXIS 
34047 (2000) (*' Applicant ' s specification cannot be basis for 
motivation to combine"). Further, it is accepted that an ability 
to modify is insufficient. In re Laskowski , 871 F.2d 115, 117, 
10 U.S. P. Q, 1397, 1399 (Fed- Cir, 1989). 

Claim 21 expressly calls for a structure having both a 
trench gate structure for controlling a sub-surface channel and a 
surface gate structure for controlling a channel for conducting 
current in proximity to the upper major surface. 

It is clear that Tihanyi shows only a trench gate structure 
for controlling a sxib-surface channel, and makes absolutely no 
suggestion to further include a surface gate structure for 
controlling a surface channel as called for in claim 1. 

Additionally, Disney's FIG- 5 embodiment shows only a trench 
gate 63/64 for controlling a sub-surface channel, and Disney's 
FIG. 6 embodiment shows only a planar gate 44 for controlling a 
surface channel. When describing these two figures, Disney 
expressly states at column 8 lines 38-62 that FIGS* 5 and 6 are 
alternative embodiments that ^'involve replacing the gate and/or 
drain regions of the device with trench structures." No where 
does Disney show or suggest using both a planar gate and a trench 
gate in the same device as is called for in claim 5. Applicants 
respectfully submit that the term ''replace" means to substitute, 
not to add, and this term actually teaches away from their 
invention , 

Moreover, applicants submit that Disney's FIG. 12 embodiment 
cannot be used either because the surface structure in FIG. 12 is 
not a gate used to control a surface channel as called for in 
claim 1 because Disney's surface structure does not extend over 
source region 52. It only extends over body contact 151, which 
is the same conductivity type as p-body 130. Thus, there is no 
surface channel in FIG. 12 at all - only a vertical sub-surface 
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channel controlled by trench gate 153/154. For these additional 
reasons, applicants submit that claim 21 is allowable over the 
cited references - 

In view of the above, it is believed that the claims are 
allowable, and the Board of Appeals and Interferences is 
respectfully reqiaested to reverse the Examiner. 



Respectfully submitted. 



Rajesh S. Nair et al . 




ON Semiconductor 
Intellectual Property Dept. 
P.O. Box 62890; M/D A700 
Phoenix, AZ 85082-2890 



Kevin B. Jackson 
Attorney for Applicants 
Reg. No. 38,502 
Tel. (602) 244-4885 
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VIII. CLAIMS APPENDIX 

1. (previously presented): A lateral IGFET device 
comprising; 

a semiconductor substrate having a first conductivity type; 

a region of semiconductor material comprising alternating 
layers of first and second conductivity type material formed 
overlying the semiconductor substrate and having a first major 
surface, the region of semiconductor material further including a 
top layer of the first conductivity type formed adjacent the 
first major surface and one of the alternating layers of the 
second conductivity type formed adjacent and below the top layer; 

a drain region of the second conductivity type extending 
from the first major surface into at least a portion of the 
region of semiconductor material; 

a body region of the first conductivity type formed in a 
portion of the region of semiconductor material and extending 
from the first major surface partially into the top layer; 

a first source region formed in the body region; and 

a trench gate structure formed in a portion o£ the region of 
semiconductor material and adjoining the alternating layers, 
wherein the trench gate structure controls a sub-surface channel 
region - 

2, (original): The device of claim 1 wherein in the drain 
region comprises a trench filled with a doped polycrystalline 
material . 
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3. (original): The device of claim 1 wherein the trench gate 
structure is filled with a doped polycrystalline material of the 
second conductivity type, and wherein the trench gate structure 
extends from the first major surface adjacent the source region 
and a portion of the body region into the region of semiconductor 
material, and wherein the trench gate includes a first gate 
dielectric layer formed at least on sidewall surfaces of the 
trench gate structure, 

4 . (previously presented) : The device of claim 3 further 
con^rising a first doped region of the second conductivity type 
formed adjacent a portion of the sidewall surfaces and adjacent 
the alternating layers, 

5. (previously presented): The device of claim 1 further 
comprising a surface gate structure including a gate dielectric 
layer formed overlying the first major surface and a gate 
electrode layer overlying the gate dielectric layer, wherein the 
surface gate structure controls conduction in a surface channel 
region. 

6. (original): The device of claim 1 wherein a lower portion 
of the trench gate structure terminates within the semiconductor 
substrate * 

7 (cancelled) ; The device of claim 1 wherein one layer of 
the alternating layers adjacent the first major surface comprises 
the first conductivity type. 

8. {previously presented); The device of claim 1 wherein the 
top layer is thicker than adjacent layers in the region of 
semiconductor material. 
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9. (currently amended) : The device of claim 5 further 
comprising a diffused drain extension region of the second 
conductivity type formed in the top layer and between the body 
region and the drain region. 

10. (previously presented): A lateral MOSPET device 
comprising : 

a semiconductor substrate; 

a region of semiconductor material including a plurality of 
alternating layers of first and second conductivity semiconductor 
material formed over the semiconductor substrate and having a 

major surface; 

a trench drain structure formed in the region of 
semiconductor material; 

a trench gate structure formed in the region of 
semiconductor material; 

a surface gate structure including a gate dielectric layer 
and a gate conductive portion formed overlying the major surface; 

a body region of first conductivity type formed adjacent the 
trench gate structure and the surface gate structure; and 

a source region of the second conductivity type formed in 
the body region. 
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11. (previously presented); The lateral MOSPET device of 
claim 10 further comprising a diffused drain extension region of 
the second conductivity type formed in a portion of the region of 
semiconductor material and extending from the major surface, and 
a region of the first conductivity type formed within a portion 
of the diffused drain extension region. 

12. (previously presented): The lateral MOSFET device of 
claim 10 further comprising a doped region of the second 
conductivity type formed in the region of semiconductor material 
adjacent* a portion of the trench gate structure and below the 
body region, 

13. (original); The lateral MOSPET device of claim 10 
wherein the region of semiconductor material includes a layer of 
the first conductivity type at the major surface, and wherein the 
layer has a thickness greater than adjacent layers within the 
region of semiconductor material. 

14- (original); The lateral MOSFET device of claim 10 
wherein at least a portion of the alternating layers within the 
region of semiconductor material extend between the trench drain 
structure and the trench gate structure. 

15. (original): The lateral MOSFET device of claim 10 
wherein the trench drain structure includes a trench filled with 
a polycryscalline semiconductor material having the second 
conductivity type. 

16. (original): The lateral MOSPET device of claim 10 
wherein the trench gate structure extends further into the region 
of semiconductor material than the trench drain structure. 
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17 - (previously presented) : An insulated gate FET structure 
comprising; 

alternating layers o£ first and second conductivity type 
material forming a semiconductor region; 

a trench gate structure formed in the alternating layers, 
wherein the trench gate structure controls a sub-surface channel 
region; 

a body region of the first conductivity type formed in the 
semiconductor region adjacent the trench gate structure; 

a drain region of the second conductivity formed in the 
semiconductor region and spaced apart from the trench gate 
structure and extending into the alternating layers; 

a source region of the second conductivity type formed in 
the body region and adjacent to the trench gate structure; and 

a doped region of the second conductivity type formed along 
a sidewall of the trench gate structure and extending into the 
semiconductor region below the body region and adjacent the 
alternating layers , 

18. (original): The insulated gate FET structure of claim 17 
wherein the drain region comprises a trench filled with a 
polycrystalline semiconductor material, 

19. (original): The insulated gate FET structure of claim 18 
wherein the trench gate structure extends into the alternating 
layers deeper than the drain region, 

20. (original) : The insulated gate FET structure of claim 17 
wherein the trench gate structure controls a plurality of sub- 
surface channel regions- 
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21. (previously presented): The insulated gate FET structure 
of claim 17 further comprising: 

^ top layer of the second conductivity formed over one of the 
alternating layers of the first conductivity type to form an 
upper major surface of the semiconductor region, wherein the top 
layer is thicker thaj:i the alternating layers of first and second 
conductivity type; 

an extended drain region o£ the second conductivity type 
formed in a portion of the top layer and extending partially into 
the top layer from the upper major surface; and 

a surface gate portion including a gate dielectric layer 
overlying the upper major surface of the semiconductor region and 
a gate conductive portion overlying the gate dielectric portion, 
wherein the surface gate portion controls a channel for 
conducting current in proximity to the upper major surface. 
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IX. EVIDENCE APPENDIX 

No evidence has been submitted pursuant to § 1.130, 1.131, 1.132- 

X. RELATED PROCEEDINGS APPENDIX 

The appellant is not aware of any related proceedings. 
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2810 



385 Per eacn additional inyention to bo 
examined (37 CFR I.l2g(b)) 



1801 770 2601 385 Request for Conlinijed Examinatiort (ROE) 

1802 900 1802 9txk Request for expedited examination 
of a design application 

Other fee (specify) 1811 1 20(1) Certrflcoe of Co^ectlon 

^Reduced by Basic Bling Fee Paid SUBTOTAL (3) ($) 



5oaoo 



SUBMITTEP BY 



Name (Pryxirrypo) 



Signature 



Kevin B.Jackson 



I Registration No. I 



38,502 



(CompietB (» appacabte)} 



Telephone 

5/23/20d6~ 



Data 



WAMIN6: Informafion on thi& form may become public. Credit card information should not 
be Included on this form. Provide credit card information and autfiorization on PTO-2a38. 

This collection of information is required by 37 CFR 1.17 and 1 27 The Informalion is required to obtain Of retain a benefit by the public wt>id^ id to filo (and by the 
USPTO to process) an application. Confidonliality is govemed by 35 U-S.C. 122 and 37 CFR 1.14. This ooUection is estimated to taKe 12 minutes to complete, 
including gathering, preparing, and submitting the completed application fomi to the USPTO Time will vary depending upon the individual case. Any comments on 
the amount of time you require 10 complata tr^s romi and/or suggestiona for reducing thi» bvirden, shoUd be sent to the Chief infomf^ation <Dflic«f. U.S. Patent and 
Trademark Office. U.S. Depertment of Commerce, P O Box 1450. Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. 
$EN0 TO: Commissioner for Patenta, P.O. Box 1450, Alexandria. VA 22313-1450. 

If VOU need aaa/a^a/i^a m nomninUha fhA fhrm 1-Mn-PTn-f>if>0 fwtt x^W^ nntinn 9 
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